Permanent breast seed implant dosimetry quality assurance.
A permanent breast seed implant is a novel method of accelerated partial breast irradiation for women with early-stage breast cancer. This article presents pre- and post-implant dosimetric data, relates these data to clinical outcomes, and makes recommendations for those interested in starting a program. A total of 95 consecutive patients were accrued into one of three clinical trials after breast-conserving surgery: a Phase I/II trial (67 patients with infiltrating ductal carcinoma); a Phase II registry trial (25 patients with infiltrating ductal carcinoma); or a multi-center Phase II trial for patients with ductal carcinoma in situ (3 patients). Contouring of the planning target volume (PTV) was done on a Pinnacle workstation and dosimetry calculations, including dose-volume histograms, were done using a Variseed planning computer. The mean pre-implant PTV coverage for the V(90), V(100), V(150), and V(200) were as follows: 98.8% ± 1.2% (range, 94.5-100%); 97.3% ± 2.1% (range, 90.3-99.9%), 68.8% ± 14.3% (range, 32.7-91.5%); and 27.8% ± 8.6% (range, 15.1-62.3%). The effect of seed motion was characterized by post-implant dosimetry performed immediately after the implantation (same day) and at 2 months after the implantation. The mean V(100) changed from 85.6% to 88.4% (p = 0.004) and the mean V(200) changed from 36.2% to 48.3% (p < 0.001). Skin toxicity was associated with maximum skin dose (p = 0.014). Preplanning dosimetry should aim for a V(90) of approximately 100%, a V(100) between 95% and 100%, and a V(200) between 20% and 30%, as these numbers are associated with no local recurrences to date and good patient tolerance. In general, the target volume coverage improved over the duration of the seed therapy. The maximum skin dose, defined as the average dose over the hottest 1 × 1-cm(2) surface area, should be limited to 90% of the prescription dose to minimize delayed skin toxicity.